Synthesis of ZnS NCs. ZnCl 2 (1 mmol) was mixed with OA (4 ml), OY (4 ml) and ODE (4 ml) in a 50 ml three neck flask. In the Schlenk line the mixture was heated to 110 °C. Trace H 2 O and low boiling point impurities were removed by vacuum pumping for 30 min. The sulfur precursor (S-OY) was prepared by dissolving sulfur in OY. Under nitrogen protection, 2 ml of S-OY (0.5 M) was swiftly injected in. The solution was heated to 240 °C. The reaction took 30 min followed by cooling to room temperature. The ZnS NCs were collected by adding ethanol (~60 ml) and centrifugation (4000 rpm, 10 min). The precipitated NCs were then redispersed in 4 ml of cyclohexane, washed with ethanol and centrifugation for a second time. 300 mg of Al(acac) 3 was dissolved in the mixture of benzylamine (8 ml) and OY (4 ml). The solution was loaded in a 15 ml Teflon-lined stainless steel autoclave. The reaction was conducted in the air heating oven at 200 °C for 5 days. When cooling down, the resulting transparent solution was transferred to a distilling flask and condensed to 5 ml. The Al 2 O 3 NCs were collected by adding 5 ml of cyclohexane and 5 ml of methanol and centrifugation (14000 rpm, 10 min). Figure S4 . Photoluminescence spectra of the Zn(QF)2 coordination complex in ethanol (excitation 400 nm). 
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